PCX 



m ^ ^ m m 



(51) mi^^n^m6 

C09K 3/18, C08J 7/04, A47G 1/00, 
C03C 17/23, F21M 7/00, G02B 1/10 



Al 



(43) mpy^^ B 



(21) rCT/JI>96A)0733 

(22) BRtt]BB '1996¥3^21B(3I.03.»6) 



(30) m^tmr- 9 





1995^3 ^ 20 B (20.03.95) 


JP 


^JS¥7/U7600 


1995^^^60 (06.04.95) 


JP 




1995^6^ 14 0(14.06.95) 


JP 


1^li¥7/l 82020 


1995^6^ 14 B (14.06.95) 


JP 


^J!i^7/205019 


1995^7^ 8 B (08.07.95) 


JP 


1*IS¥7/326167 


19956^11^90(09.11.95) 


JP 


1*lfi¥7/354649 


1995^I2^22B(22.12.95) 


JP 



WMkW^^^^QflO LTD.)! JP/JP] 

T8O2 iiK!ft:lt^*«iti/h3i'4tE4»A2TBl»l-^Fulcuolai.(JP) 

<75)«W#/ffiPA (iieSdoV^TfO*) 
^ill 13(HAYAKAWA, MakotoXJP/JP) 
/l^A^— (KOJIMA. EiidiiXJP/JP] 
BU:*:^— fi6(NOR]MOTO. KeiiduroH JP/JP] 
riGQ ^IKM/VCinDA. MitsuyodiiX JP/JP] 
I!F(KIT/a4URA. At5ushi)[JP/JPJ 
Sl&^til(WATANABE. Tofihiya)[ JP/JP] 



W096/29375 



1996^9^ 26 0 (26.09.96) 



jeKCHKUNI. Makoto)[JP/JP] 

f802 «|B8»:ib^wm/ht-4i:E4'ft2Tei«i^ 

Htmi^^^^ti:!^ Fukuoka. (JP) 

Wm BS(FUJISHIMA, AkiraX JP/JP] 

T211 W^\\\%\\\mm'^WMJ^%l-l\^b Kaaagawa. (JP) 

li:$:fafZ(HASHIMOTO. KazuhhoX JP/JP] 

T247 l«3SJM*«ftrtT5|SI2/J^*->- ^»r2000-10-2-506 Kaaagawa. (JP) 

(74) nax 

T234 iiti^iMmmjKmm$smm^4Ti3#9^ 

|f£^ \itVlSm^r Kaoagawa, (JP) 

(81) n-^m 

AiL. AM, AT. AU, AZ, BB, BG, BR. BY, CA, CH. CN, CZ. DE. DK. EE, 
ES, n, GB, GE. HU. IS. JP. KE, KG. KR, KZ, LK, LR, LS, LT, LU. LV, 
MD. MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU. SD, SE, SG, 
SI, SK, TJ. TM, TR. TT, UA, UG. US, UZ. VN, ARIPO^*ff(KE. LS. 
MW, SD, SZ, UG). ^- V '>Tl$yF(), ©C'>4i1^^rF(AT, BE, CH, DE, DK, 
ES. FI. FR, GB. GR, IE, FT. LU, MC, NL, FT, SE), OAPmr^BF. BJ. 
CF, CG, CI, CM. GA. GN. ML, MR. NE, SN. TD. TG). 



(54) Title: METHOD OF PHOTOCATALYTICALLY l^AKING THE SURFACE OF BASE MATERIAL ULTRA- 
HYDROPHILIC, BASE MATERIAL HAVING ULTRAHYDROPHILIC AND PHOTOCATALYTIC 
SURFACE, AND PROCESS FOR PRODUCING SAID MATERIAL 



H H 

1 t 



H O H O H 

1(111 




1 0 



(57) Abstract 

A method of making the surface of a base material ultrahydiophilic which comprises the step of coating the 
surface with a layer containing photocatalytic semiconductor material such as titania and the step of phoCoexci|ing 
the photocatal^ic material to adjust the angle of contact of the surface of the above layer with water to about 10 or 
less. When this method is ^lic^ to the surface of a base material such as mirror, lens or windowpane. the growth of 
waterdrops is prevented and the base material becomes highly antifogging. The aiticles treated by this method do not 
undergo any deposition of contaminants on the surfaces Siereof and are readily cleaned by rainfall or washing with 
water. 
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<!: C -5 {C 4 W CD BLB Mifcflr^Ea t . 0 . 3 mW/an 2 ©j«l^*aBBST-SI^«i^ 



15 %mm 1 8 

^ 5 m O V/ U 3 - >0^- n - h ^?gjiJc t /Co 

T-^:^-4fM^^— ry^U (Bj^<b^?:> TA-15) '^^T.-h' <D 

25 h -yT'n- hOJK^jiO. 1 //mT'*>-5/Co 

^BB|tu/c„ c:©a*4©affi©7K<i:©gttft^Sgj4tfta!I^II (CA-XISO) TM^ 



wo 96/29375 



PCT/JP96/00733 



as 





1 iir^^ 




3 srn'^ 


0* 


2' 


1* 


3* 



5 



mmm 1 9 

15 c motz^iz 20W © BLB tfcjtirr^EeLT.^.wUx s«i|s4{c^^*R^ 1 ^^m. 

# 1^3|s^i:# 2Ki|s4<^:y-:5^5-<A:^'7XtS^C-^l^Tt^lllttife^•la^/- 
25 XI&M (.Escbeiicbia coU W3110 ^—W^ 1 9 t /c^S^^at'C^iSfe^ L/^ 
«llifca*Ti:^<gtwl&«ibTl«[^iaSU/Co COHftClSml (lOOOO-SOOOO 

3 8 



wo M/29375 



PCTyjP96/00733 



CFU) ^1 0 cmmn<D3^<D7.'7^ Vif^XiZMTL. ^^OX'p^ h^ff^X 
# 2 m^T'it 1 0 -5 /Co 

IIJfe«?>J 2 0 

ticmmsriism -cu mtn^Mts: 

25 !!*:$*M:rTH3|£4©^iS{ift0^^i;^-ti-^ Sli»^^{CcJ:t)«*S7Kie©W«R^SSi?-r 



3 9 



wo 96/29375 



PCr/JP96/00733 



^4 





7i(.t(Dmf&n c ) 






1 0 




# 1^*4 


9 






5 0 











# zun 


3 






4 9 






5 3 





10 

cm CDISIBIO <i: C 5 {1 4 W O BLB ^3t0^Efi U s 0 . 3 mW/an « 0^^*fe!»fg 

to/Co # i^,i:y-y5-rA;^'7>^«-cay^^M>'W:^:/i^>©fi^*^lil 0 

4 0 



wo 96/29375 PCT/JP96/00733 

^Mfi^a 2 1 

^frS-g-L. ::©S-^«^1 0 anE||6DT:^Uyl'«fflttR©MJr2fe?^L> 100» 

T^r^-- ifi!!5^^-T'/yi/ (TA-is ) t3m.m.%c!>w^wtm7i<.mm^m.^ 

C ^T(i;*:J!il®©^i^^li 7 0 96jEiJiT*> /c*<> # 1 K1sfTI± 1 0 %?^SIT* o 
25 j^jST* o # 1 U.mvimi:mii 9 0 %JK±T* o /Co 

4 1 



wo 96^9375 



PCT/JPM/00733 



m^. - onmiz e^sa o . i mA%oi^<t&^m e tkw^ H^ptci, .6h,07K 

IIM{f>J 2 3 

20 Otr^Jt$n/c«l^t^«*43t^aD2 2*«;t. «*42 4*ait)#lt 

Si-^C^XoTt^^o 7l/-A©ma5tC«lu:^(rlg44U/cS«2 6*<S^UT«> 

C0SS0^^3tJt®2 2IC#3B^*4<i:> IIM^^J 1 3 ® # 1 *4 > ^^^1 

25 3 0 # 2 K*4^-^ ^ ffiiSSl 0 1995 ^ 6 ^ 12 0 *^ t> 9 B P^^1^^# 1^*11 



4 2 



wo 96^9375 



PCT/JP96/00733 



me 



Bit 


1 


I^MS (mm) 




6^ 12 0 


mo 


0.0 


0 


6^ 13 a 




53.0 


0 


6^ 14 B 




20.5 


0 


6 ^ 15 B 




0.0 


3.9 


6.^ 16 B 




0.0 


0.2 


6^n a 




0.0 


9.6 


6^ 18 B 




0.0 


7.0 


6 ^ 19 B 




1.0 


0.2 


6^ 20 B 




56.0 


2.4 



/c+^3'{CS»:fT*J t»'r. Sffi;&<:^i^— «rm7K<b$nTl ^/c/c^6T^)5 <i:#;i t,n 



wo 96/29nS 



PCT/JP96/00733 



B :$:XII|jS*& (JIS) H0201 izm\ A E* ^^l9l^/Co IXlMWSk^SM 

10 











4. 1 


1.1 


# 2u.n 


0.8 


0.5 



Iira2 5 

20 Ilifi«fy2 3CD# l^i|4ci:# 3 U.n(DmmiZ:t U >( >ffii^^^&U> I^J|sfM^7K 

4 4 



wo 96AZ937S 



PCT/JP96/00733 



^ mmm 2 6 

15 

nmm2 7 

STS-11) tzin^^Jl^iy^JijV' 

20 1 5 anmnotm^-(Ji' immmu. abo2eoi) ©a®{wxyi/-rj— r 
^ttniTtta^ nfcim^?#/we ttigcDK^<± o . 3 mx-*) o /co js^s^ss^otK 

25 BLB it3t*r^ffi t ^Ta*4©^ffi{I 0.03 mW/an 2 ©^^^bB||T' 1 B 



4 5 



wo 96/29375 



PCT/JP96/00733 



■Mm2 8 

■jr^ ^ — if^f - ^ — T (STS-ll ) i 3 D ^VUS/ U * '/-/W ( B ^-ffc^N X 
y-7^-y^X2 0) ^mj^^O^Jl^itTS 0 : 2 0 ©ty-^T-iS-^ U . 1 5 cmH 

5 ncDM^^^^^ (AB02E01) oa®Jw;^:/'i/-3-x J: fj^^l? 80 

o^coi^^x imm^^L. f-rj'-Tthv'j :^3&^'^''J:'5^^iKT®a$n/cl^*4^ 

afe^3t*T^ffil^Tl^*40OTtw 0.0 0 4 mW/cm ^©^^JS^MST 1 B TbI 



Mm 2 9 

^ » -> 'J -ly-^ti (D^mm 

15 T:^^— tfHf":^— T'/^'U (STS-ll) t:^ VJ^^i/^) ij '/Jl^ (BM<t^. ^ 

^Stt©@?^^^c*^tj•■5'>';^©*-'^5}•W^ o%, 5%, i 0%. i 5%. 2 o%. 

2 5%. 3 0%"C*o/Co ^>«r(Z)JS«j&0.08 g^JglJ^Ol 5 anEftOMfi:^'^ 
>H/ (AB02E01) ©^jEtr^>*X7'L/-3-7^>f ^^Tj^JI J: *)i^-{w2fc^WLs 800- 

1 2@©r7 7«i:^l 3g|©rr7 7^m'rn{f^*^-5J;'5fw. v'y:^©*>'U^ 
^^'C 1 0 %iii±©imT'(il§fi)Taefi.fcSS7Kf4©K^3!><'J^$ t 

^•©^, BLB I >TK3|4©a[BtC 0 . 0 3 mW/an 2 ©5^^^iBBK-c 



4 6 



wo 96/29375 
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10 

II:S&«»J3 0 

T^^^-ifMf-:?— T^yl/ (STS-ll) ina-ryyPvy (xy— r-;.:?' 

x2 0) t(D&^^ mM^a-izisi:} ^ i/ V ij (Dm^i)< 1 omA%) ^m^^^n 

15 ■C4.5mg/f{t 1 5 cmmnomMi^ ■< (AB02E01) {Igfe^^Ls 880«C«DfifiE 
T 1 0 ^}-«lJiJt L /Co C ©Ki|4{r , BLB ^3fe0^^ t 0 . 5 mW/an 2 O^Sm*^ 

M^T 3 ^mm9vm^mM\^. # i Mii4«-?»/co # i i^ji^* tMttiJ' >r ;i/ (abo2e 

01) 07K<i:©S^M^{i^>!r 0* *Jj;LF3 0* -C*>o/Co 
^ i n :^ -64.3 , D - Att± 21.4 S£% , - 

20 -y 4.8 mi96. •> U 4.8 im7Ktt;l?-'t:>y^ y ^ 4.7 Mi% 

L/c„ 

4 zmz^^-^-\ttzniu,i^io^i:^Wik^ ji^ (aboieod {r±iax7y-i5 

U^fZo 3feiRS©iiai^{iB*IiljK^ (JIS) Z8741^D;S^{C^^oT^Tl\ 5tiRS 
mUiUmko:>±K&^W»MQ:)^nS.vnh C i H J; tl ^J6/Co ^^^-a 8 {Z 

4 7 



wo 96/29375 
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as 


^ MAB02EOI) 




# 




0 


30 




0.7 


5^_6 




93^4 


74.1 ~ 



10 



nmm s i 

(AB02E01) T!7'))\^mm^t. ;f.'JiX7^;U«fli^-7h'J v^Xt-rSA 

o #2 l^3|sKis ^Mi^J 3 0 O # 1 SUSK 5 0/:/ mol/g ©ftSSlH 1 tK 

^^*nij:0 0.4 myn/cai^om9mmmxm¥,m.^ 1 o^r^sai*LTi^eei@ 



15 





i^to^^n c ) 




itfR&^<t (%) 


» la^sf , 


0^_0 


0.7 


9 3.4 


# 2Um 


4^_0 


2.0 


1 8 1.5 




1 9.4 


4.6 


6 8.3 




5 0.9 


4.5 


6 9.3 




5 4.8 


3.2 


8 5.2 




10 5.1 


0.9 


9 8.2 



fzo ffii^/c^w. mmms o©# nt^sjt. Mtt^j^-f^u (abo2H)i) 



4 8 



wo 96/29375 



PCT/JP96/007J3 



1 0 











0.0 


0.9 




19.4 


1.5 




5 0.9 


2.3 




9 0.0 


4.2 




10 5.1 


7.8 



mi 7m<Dir^y\zzfuy hu/co mi 7gl©^77^w*>^^T. :)f7-rAiiftn 

15 cn*r5I^LTs^-7*B{i.^ifltc.l:.&ffn<izK<i:©^ttftd<2 0' *^^^,5 0" 
Jix 7ki:©glftfe^*^2 0* *>t»5 0- gSOJSTKti^WL. S<H©ffi7K14 

4 9 



wo 9609375 



PCT/JP9W00733 



mmm 32 

y^^_^fg!l^^^T•/>'^ (STs-ii) tmtfSSiVjv {^-^it^. ^m^u-^in 

icD-^tt-c^r-T'Seffb^^ss^^) T'^S'&L. 1 5 aamnom^^^i^ (abo2 

EOl) oa®ti;^yu-3-7^>f 750-c xti soo-c o^aS 

15 T 1 0 ^fiSc # 1 W(^- # 6 K*4*#/;o # 2 K*4x # 4 M*4x # 5 5^*4. 

20 ©K*4* 1 iiP^^^fwM U/c^^ BLB ^Tli*4©*®tr 0 . 

m^^mi 1 {^:^-ro 

25 



wo 96/29375 



PCT/JP96/00733 



1 1 





(MK9t) 


(«»C ) 




( ) 


# 1 


1 


8l)0 




0 


# 2 


5 


800 




0 


# o 


1 o 


oUU 




0 


#4 


1 5 


750 




0 


#5 


3 0 


750 


mo 


0 


# 6 


9 5 


800 


mo 


5 


# 7 


1 0 0 


750 


mo 


8 


# 8 


0 


800 




1 1 


# 9 


0 


800 




1 4 



m.1 i^^<^^i)^6Jioiz. ^^^T(Di^x'^m.^ntzt aumis^z/it Qw^ 

X h^J^ h + v/->7> (3^1/3- htt> i^.'l/2 8) ^15 cmmnom^^ 
15 >r-/l/ (AB02E01) ©affiJCXyi/-^— r-f J: OM^^Ln *^ 20 ^P^jji^j 1 

50*C ©iaStriS^-r -5 d i tr i: ^ , -r h 5i h 4^ -> 7 >*SD7K^«f tlltoKtifi 

ikiz. z(DW^^^ )\^omMiz.T±^-Mm.=^^^TVjv (STs-11) ^xyp 

5 1 



W09««9375 FCT/JP96/00733 



c (DU,n titi^otzi6^mm a 2 0 # s i^i^^ 1 ss^^niJce blb 

L ^XW^(DmMlZ 0 . 3 mW/an 2 1 B F4l^^«^Sa 
Hm^J 3 2 © # 8 ^*4T'{i7K i ©SEMII W 1 2 * o fc*-<x U *ii 

^a«»J 3 4 

1 <!: j*T% 1 5 cm van(Olim ^ ^ (AB02E01) <^MWt9i 

/c t :: ^ 0 * T«> o /Co HMf^J 3 3 ilUfiUc. tf^?^-> U j^^Ji^? ^ }V<DmM^ 

20 HM^J 3 5 



5 2 



wo 96/29375 PCT/JP96/00733 



■mm 3 6 



10 



15 



25 



3 7 

■Mm 3 6 ©^*4^ 1 ^ >^ r^(rt?/c (3 mmm 23 1 mmomiimmm.mzn l 



'Mm 3 8 

mM^^Jl.-tnMi^imitiSM (Ag H--h'>r) 
^M«»J2 7 <i:ll^©:^^T% 1 5 cmmn(DmU^^J\^ (AB02E01) ©Mtr 

mv\>'-\:f>r^tifzu^^mzo A(it<Dmnkn'^m-<fztz^o' t'*)-o/co 



mm 3 9 

IIMfi?ii2 7 i(^a©:3^^T's 1 5 anmnomU^^Jl' CAB02E01) 



5 3 



wo 96/2937S 



PCT/JP96A)0733 



mnm2 7 tmuoismx-. i 5 cmmnom^^-^^^^ (aboieod ©mj^ 

15 iii6fi»j2 o«^:l^m©:)^^T^5^;^^>'^5^:?'^>®fi^^:^^**^5^<^:-'^- 

mMm^ 1 

B02E01) 1 0 BP^BgH^rtciaceUA:^. Hg-Xe ^ >:?'*fflt^T«>C^ 1 2 0^<t 





(mW/cm 2 ) 


(7;*- h > /sec/cm^) 


313 


10.6 


' 1.66X10" 


_365 


18 


3.31 X 10" 


405 


6 


1.22 X 10" 



wo 96/29375 PCT/JP96/00733 



m^M^f^i 8Agi*^t>mi scgur^-To ^1 sAmii)^<^mi scgitrfc 

^■{Cffl^-r -SSS 387iiin J; (SC ^3^^)V^<Dm^U (387mn J; 0 St ^iSS©^^ 

mmm 4 2 

jif^^>-rU7^b- K (PET) (g±-t'D-y^X. *y ^dP 

PC M OHP 7 ^'PA, jF-ooi) 1 8 tm^o^i' =-r^mm!i^m^mk 

20 ftfeOPET^^fyUA (JF-ooi) {rTKiS^i^V (iSia^ftfltSi. A 

-124S) 110»C©iaS-effi!<fc$-ii-. y^-r-r-rr- h^J^fijcL/Co C© 

y^^^-u- h©±ir, ||i£«»Jl 8 (i:l^im©^r^-T#W^JH4Mj|afi!c«te^«fc?^ 

t/c. jj?u:^-:}?4i- h (PC) m:Lmmm i s tmno^f-^^^T^mw^mm. 

25 fijc<g5*2fe^^t. 110«»C©iaST'ffi^k$-bl-x #3aJ|^^?#/Co 

sir. mo^^ y ^^z-jJ?^- hffiirTKtt'i? u jixt^^pm;^ (a-i24S) ^^^l. 

5 5 



PCT/JP96/00733 

WO 96/29375 

# lUm^>^it ^UnisXZ^VETy ^ Jll. (JF^l) id?U7^-jJC:^- 







1 Bife 


2 


3 


1 0 am 


# 1 


7 r 


4 4- 


3 2* 


7* 


2' 


# 2 


7 3' 


3 5' 


1 6" 


3* 


2* 


# 3 


6 6* 


5 5' 


2 7' 


9' 


3* 


# 4 


6 5* 


5 3* 


3 6' 


1 8' 


2' 


PET 


7 0' 


7 2* 


7 4' 


7 3' 


6 0' 


PC 


9 0' 


8 6* 


8 8* 


8 7° 


8 9' 



^^©J:-? jr. 0.6 mw/an ^©S^^il&saEti. ife^{i|^*)i£<';*:fi&^J-'^* 

15 ^mm 4 3 

mSL9L. WEL-SUN-HC) ^ffilAT> :^-;f:>r-^*TIC U^«£*^^- 

20 60 12 ^M^Rn ia« 40»c ©^#T»<^^{C# b/w„ 

1 4 tC^t"o 

5 6 



wo 96/29375 
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1 4 





500 i^^ 


1 1000 ma 


3000 mm 




9 1 


9 5 


9 0 




9 9 


1 0 0 


9 8 



^1 4;&^t»^*^-5J:■5{r. ^n^wmiii-^^^Tommizmtx^-rimmmv 



wo 96/29375 



PCT/JP9«00733 



IS o IS ffi 

LO 

15 M-r ^m*^ 2 {rS-^ < i5S«tii^o 

4. liIiaitjttjKttt**4{i, TiO,. ZnO. SnO,. SrTiO,. WO,. Bi^O,. Fcfi.t-^U 

5 8 



wo 96/29375 



PCT/JP96/00733 



10 
15 

1 3. iifaSti. MJw, Pt, Pd, Rh, Ru, Os, Ir*^t»J5£5^*^^al{^n/cl«© 

1 5 . iu^®J{i*M^^< y^l 5 -T* Slt^:S 1 1 3 ©l < K 

25 16. 1uiaSif{i#l4M«iiT*S s§^^ 1 - 1 3 (DC ^-:Jn:6sr«-:J < ESftlSi^o 

5 9 



wo 96/29375 



PCT/JP96/00733 



2 0. |iiajfe»aEi4*tJ|sKi. TiO,. ZnO. SnO,. SrTiO,. WO,, Bi,0,. Fe,0,*^^ 

15 

2 2 . ItiiaSliMt:: siO.XJi SnOJ^-^^T'^i: Sft*^ 2 0 iz^-ii < U >Xo 

20 



6 0 



wo 9fi/29375 PCT/JP9«/00733 

2 7. Iilias©^$<i*4l0.2 it/mOTT'^'Sm^iMl 7 (IS^ < U > Xo 

2 8. luleHi> MiC. Ag, Cu, Zn*^t>/d:^^;J)^t>;ll^n/claCD^Jl^'^^; 
2 9. lijIBJiii. HtC. Pt, Pd, Rh, Ru, Os, Ir;{>^t>^j:-5^*^t»S{i'n/cl 
^JS^^trlilAl^Jl 1 7 {CS-^ < \y>Xo 

15 3 0. 1(jieL/>X<illBglU>XT*5ai*:®l 7-2 9<Dl^-^tl*^{CX-^< K» 

3 1. lu Ifi U > Xii jfe^ U> XT'* -5 If 7-2 9©t^-::^n*^{C^-:?<Kr« 
ti V >Xo 

» 

20 

3 2. itiiBL/>X{i^K«|b>XT'*-Sfl*:® 1 7-2 9 CDt ^cJn*^{lS-:J < ID? 
3 3 . Iul2 P >X\tn^MO \y >XT* ^II^S 1 7 ~ 2 9 ©I < 

25 mm^i'yXo 

3 4. luE L/ >Xii7' y XAT'«>SfS^^ 17-29 ©I >-:Jn;6^{rSo' < 
V>Xo 

t - 

6 1 



wo 96/29375 
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3 5. mm&^t. 

15 

3 8. iU^^«|E14*t*4li, TiO,, ZnO, SnO,, SiTiO,, WO,, BijO,, FcjO,*m^> 

Mo 

6 2 



wo 96/29375 



PCT/JP96/D0733 



4 4. fjia^Hii >^ »J ;<7 ©^J!g;6^ t> ^ It^^Jl 4 3 {r^-:J < ^mi^^^mio 

4 5 . mis.m(Dm^im 0-2 n mi>xri:h^mim 3 5 jw^o- < Es«ttts^si5*^o 
mim 3 5 frs-^ < mm^mm^o 

15 

4 7. Mfw. Pt, Pd, Rh, Ru, Os, lii)^C^flZmi3^^m\,ttifzino 

20 4^gB*to 



6 3 



wo 96/29375 



• 

PCT/JP96/00733 



5 1. mBmiimmm,m'^:^r'^ifs^ms 5-4 7©i.>^n*^(wS-^< 

10 |»«ttt54^SP*ro 

15 5 5. m^e.muit^j\^^ y hov-^uKT-^sitA^^a 5-4 7©t^-3^n*^^c» 

5 6. iuiasmtt«iJ«lS0*^<-:^'^x-c$>2.it?I^S3 5~-4 70^,^-c^n^^{C 

20 

6 4 



» 

wo 96/29375 



PCT/JP96/00733 



5 

6 1. iulaS*^(i^S^ -fe^i 'j!7 7s. iS=77.^ •/^x^'y^^x. -fe^ 

15 6 2. m^mmt^M. -t^ ^ y^x. h'pTs. y^x^-^rj^x. 5. -^y 

20 

6 3. mwL^l^ki.mmi'^i'Ch^m^^Q 1 Xli 6 2 < tt-^lto 

6 4 . 1uES*f(±ffi7y^ XT* 6 1 Xti 6 2 < ^-g-^to 

25 6 5. luESItiiT'^x^^y :?^T*?»lg5^:®6 lX(i6 2 trS-rJ < ^-g-tto 

6 6. B(jEmm#S«T*»'5lt^^6 lX(i6 2 {iSo' < ffi-^IJo 



6 5 



^ PCT/JP96flK)733 

WO 96/29375 



6 7 . m^^it^ ^ Ji^Xh^m^'^ 6 1 X(i 6 2 \^^r5 < ffi-^^^o 

6 8 . m^mi{mwx\imMm^u<DWSL-vhi>m^^ e i Xii e 2 jr^-cJ < m 

5 



10 7 1. lu^Stt-{im«^®JaK*'^xT'*>Slf?^S6 1 X(i 6 2 (CS^ < ^-^^to 
15 iulS® {iTK b i # XtiTKT'ffll ^ L i $ JC-ft^liSi^** J:a^/X{i?§^ 



7 3. |uia«*t(i«l«X{i§5lit'^a©MT*>^IS*«7 2{r*-:J<«'^**. 
20 7 4. |lF^«*tii««X(iSS!it^D°u©«^aT'fe ^If 7 2 {1^-:^ < ^-^^f. 
7 5. |(Iiai|E«{iji'^©n^«T'*>^fS*«7 2tr^^<«^tto 

25 

7 7. iuE«ma^iS:ii<2>aBT'^^IS*^7 2tr«-cJ<«'^*to 

7 8. iul£ffi^^ii{i««-Cfe-&sS*^7 7(I«^<«'&«o 



6 6 



wo 96/29375 



PCT/JP96/00733 



5 

10 8 3. Itiie^Bff^SlilSig u > >?T*)^m*^ 8 o.izmrs < ^-g-^o 

15 

8 6. Hui2«*t{i^lSN ;<7'7X> T'^Xf-^y^X. 5. -t.^ 

8 7 . >f 0 X llrieJB(±#« U/cS^3i^S7K*^ 

J:c;/X{i7K^S^7KiK{rJ[^;^f $-li-T^3Sm?l©^&^^ltJ!JD$-a-Sm*^8 6 izm 

25 

6 7 



wo 9609375 
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^® 5 7 izm-^ < ^^^o 

9 0 . Ws^mmimmomrnvh i>mm^ s 8 izm-^ < ^-^tto 

9 1. m^S,ytf&mnUnit. TiO,, ZnO. SnO,. SrTiO,. WO3, Bi,0,. ¥cfi,i)^<h 
9 2. |liia3^dttJ«tt*t5f4aT:^iJ'--ifMf-:5'~T*^'^n£<&li*^9 ItCi^^ 
15 9 3. |irie:)tftfefiE14*t3H4{i>'U^^H[5^ :^ -T*^ b) ^m^^^ 9 1 {^^o' < m-^^Jo 

9 4 . luiaMliHi:: sio,X{4 SnO,^'g■^T/i: sm*^ 9 1 < ^^Uo 

20 I ^-Slg^S 5 7 JwS^ < S-B^to 

25 5 izm-:^ < ^-^Mo 

6 8 



wo 96/29375 
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